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(54) FUEL CELL POWER GENERATOR AND UNIT USING ITS GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell power 
generator which is optimum as portable power source 
with no auxiliary unit such as a separator and feed of 

fluid required. fif 
SOLUTION: An anode oxidizing a fuel and a cathode 
reducing oxygen are formed through an electrolyte 
membrane, and liquid is used as fuel, wherein a plurality 
of single cells which include one or more air holes on a 
wall face of a fuel container 1, and the electrolyte 
membrane, the anode and the cathode on the wall face 
of the fuel container are mounted, and each single cell is 
electrically connected. 
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imm$t<»mmi 

■r * «»*»*sm*« ( = ^ r . 
Bm^srosai-asifi* 1 -3m±ffi*., r«» 

-t & mmm mmmmm. \z as i * r . 

«*4^1§l*!lf S U T&*M*4S*#«*4^3t^ $ tt, 

L fc C <h £ <k t i>s*4m 

[I**il3] 7/- Kfccfc<X/*f-l*rt V- K0)1I 
leg LTfflScJl^i3S^tL-C l^SsR 1 Sfcl* 2 izgB 

A<«f4§^ll® £ Hfc«8!fC7)^S;tiJCD TV — K 
Sfcl*Ty-KfflffiffltJl«t:SMLr^-5IS*fli1 , 2* 

3 lc|5m<D«*4m?ffi^m^Mo 
[l«*«5] ;W«*4#^A^*^e*)ii«*itt$*-ri>« 
*4-Cl«fife*=h.-C^-S)!»*iSl , 2*fcl*3lciett(0^ 

[s*«6] »4$^frf.ry-Ktit*^«7E-r 

^--sam?LS«ife^L, «!4SigF«9Msi=jSf*«if4«}# 
ifcig* l , mtmmm t><m*mm&#tt t m l x & y , 

f4m;ffifgS^So 
Mo 

[»*i«8] Bm^I^b-r-STV — K<fcil3li£a7c-^■ 
■r-§>«*4m;tii$^-r samssa^fc < t twti^ 

[i**9] mm<* * j -;u7K?§jSt?&-&it*3i 1 

~ 6 OT^-rftfrKfB»CD«f4S;ffifgm^Eo 



?a»!8fle*^-r-5aftfl.^a» ; &L. am^si^gac: 

fct 1 oro^ 

Riaaic, *ifc*;K«*#JiiB4#**aftTi**** 
ssiastu. t»L. 

ffl^-t4-e^$*tTLNSK*4S^«SE$fflL^Ci: 
*I»tt4B«tiS©l»M©*ft< it 1 o<D*t 

mill:, ft*#«tiiB**-r*aftfl.****L» am 

*a5Ef ** V- KA«i»li«fl-LTM*H. jftf*: 
««#«tt**r*aftTL£*tt*U «*4 

#»waai=ai**»fiH»#A<ft***i, i^«*4#it<D 

[000 1] 

ttlb * *i . * v — K -en **«»7c * tt * 

gicft^y, ^ic, ^i lt> ^y-;K0<fc5^^{* 
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W/hHb*^L, HWfflmTVW^: LX*mz9Rifim 
[0003] Lfc««ffl«^-«»f*— *«ai= 

^>n i / cdii> n i /ykmrnfe. 3eici4l i 

[0 0 0 4] L^Lft*<&* — 

M<D*^«a[tifc»i:-r4*iPiicn3^o-cj3y. 

[0005] LfcKKIic»Jl;-*-*tia)t lt«»« 
£*i£o K»«?fil4«»(&i#^b*x*ji, 

f«l«y »*<B=**?6<&«£ 

[0006] c o «k 5 feRfflla)*^/^—^ 

#x£®HbL. *V— K-CM*ftJ15ELr*«"r*Bff 
(PEFC : Polymer Electrolyte 
Fuel Cell) 14, ffl***J&<*l*«»iLT»&*i 

[0007] ca>«»«»*«ky/hBfc-*-*fc»ic. M 

?U4\ WWTS -2 2 3 5 0 7#^*fC^$tL*<fc5 

[ooos] c<Di/^T-Ar(4«R#4*r^^K^bflij 
*fx (fflftft^f) *»«js«»ca£yatosiit^ m«tt 

*r*y . »*s/XTA3Wt«ta«i«i:fty*aft:-r* 



|cl4+#£l4^*.&l^o 

[0 0 0 9] *R»<Dt*:aix*;u^— aS*£±(f-Slzl4)ft 

LfcttDi: LTI4. «Sl2000-2 6 8 8 3 5f , tt 
l2 000-2688 36§^il:, — )\,bOfi& 

«»fT4lt*»J«*y— ;U«»«* (DMFC : Dir 
ect Methanol Fuel Cel I) MiSSStir L^4 0 
[0 0 10] ZC7)^m^S(4. »f*Kft&«a)*1»afll 

*Barc*or«#««*«*'r**t»**Lr. 
*v— Kt«***ur«astL4o 

[0 0 1 1] B5R(4^»lc»*-r** V--Kn*ffl^C0 
ffi«iCcfcor««StL*<Dr. ^<D*:*a>*«S«i4s 
K»fecfctflHbJB#Xt«*-r4*l«*!B»4: L ft 1MB 

»3S*fiE<t ft y s *»©«atii[Wi=«*i±*i»ici4« 

[0 0 12] LfrU DMFCIt ftfirB#0)fcbrt«IEj&< 

»tttiafcyo.3-o.4veftifc^ i^ffltT 
< *jMM<» y s «»»»(D»3WitM»icis &r#«fc 

Lr L*5 i:5 5RH3b<»l*ttri^4o 
[001 3] ccDBttBBJBKaBHVftoftllJ 
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*E*b£B£C4:jb<T?S*o 

[0020] mmt. if«?^7 7htN-A<hit 
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[0021] -jj. mpmnmm<o^mm\znm^m 

[0022] **WlCcfe^K»«76^t>ft*«**^:* 

■J — ^-v— S?*4: Lrffll^fcy, *IM±— 
^^C4r*< it}tWjSES;Ti4:-r§C4:lc<fcor. z*i£> 
a)« : f-«**«»IBa)«ffl3&<Rr*4:S:y. ^ftOM^fc 
*ora«W[c«ffl-#--Bc4:3&<pni64:<P4 0 
[0 0 2 3] 

mB$(Dmm<Di&m] ^mwommmmiz-o^x, mm 

[0 0 2 4] 1 ©rtMI-l*«H#««tt©!B 

4»B(4* *»«*«f*6«ajl-r*lz+»0:IBH*«U». 

[oo2 5] «»m?fi3S*ffl2 0ffi®rzi±. 



MLtfc<c -f 4 14. ;WM*4^il 

[0026] tt»»aia>ntt1ll^(^ ««tfc*»»=5F 
Sttft «tt**Mft ± if # 5 ft<s* i*ir^4, 
(D»afcSS*$tLfc«#4«jfe*. WftWl::**Jfc£iM4 

[0 0 2 7] *.«*l±H2IC7R-rJ:5IC. ^ttHfl«D« 
SM«2 1 (DMffilCTy- KJ12 2fecfctf* V— KB 2 
3^H«^L, «ffKK/*aift*tt (ME A ; Mem 
brane Electrode Assembly) £?T2J5jt Ltfc < „ 'M^4 
■»t*»M(cHft^4fctoa>«»«»B3e* 8 (4. 

lc+»*IHBtt«a6. *ftKS*L<l4XU':/ httc&ffi 
*R3t*LTfey, «tm»#<D»»m«4:tt**ffi 
(-14. BUM" 4I»ia©7/-Ki-f>#-3W* 

[0 0 2 8] C<D*V-KH6«fi7 0)«»«»|C»-r4 
KK*Tx A<f6±-T 4 C 4: I z: (DmMJiX&m 4 

[0 0 2 9] »»*L1 5 14. lit 5 1 4:*^»A&*5t 
(Da»»5 2r««*tt. «*tt. £ttll<D«*#Ji« 
5 0*a*«T?B*-r««K14:6:oT^4o z:<DM9LH 
1 5(4. i4 (b) lcjM-»fffl*»a><fc5l::* 
*«S«^«H5rft4*»*4:-3Tt 1 oei±01ft?l^ 
Mtti 4: «P* «fc 5 dJKttM 1 (D««ka>ffilcE«S*t 

"So 

[0 0 3 0] JB»««»«tt«<DllAri*B5lC3F-rcfe 
dl=, «»»«0)«»«»«3HK=*rx^^ M o. m 

EA9. tfX^r^ h 1 0, Sftt4flct4*(D»»$S 
Ml l3****LM4*i>B»*0)*3*TfBe-r*o C 

<dbs««^*v-k*«*i** «»-r*«»«a(D7' 

/- K«^>*-3*^*4:«*kLTmftWI^*** 

[0031] Mm*AftVKsa>ffibfcafey % H4 

(b) |c^LfcK»»«7L*jHttofciiftai 501^ 

±®icft***ifc*«aii^i4Ki^±jf*r^t>»i^± 
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CH3OH + H2O -> C02+6H + +6e 



Met ^ «fc 5 ftteSdiBM LXft< Ztizk-o 
[0 0 3 5] *»91lc£««H%«aai;J:* «»*>»<b 

[0036] >*y-;i,7k***«»t-r*«»«a-c 

[0037] ?y - Kia«-eii«8Siifc> ^ y - 
(1) ai=itto-csiSLrjftii#xi:**-r* 



( 1 ) 



CflS2] 

6H + +3/202+6 e" -» 
Sot, *«»cfl£5±ft*KlSl* (3) xtlc^-TcJ:^ 

Ht3] 

CH3OH + 3/2O2 -> C02+3H20 



JS<D««.!:35:^ft15«aESJ*3b<i8tf*t*o tot, UPg 
[0 0 3 8] **a<DUft«as&r*«atta. ««« 

-So 

[0039] *«nic<t:«tt»«»«wia«*A-r« 
a:»#ii. «ff«»t*#-r*«»a»i=»aA<*y. 

t»ft*iii. »icaai4«:i^ l^l. *aai*asa)# 
[0040] £t#{*cD*t*4f*. «afc*Mi=TOtt-c« 



3 H20 — (2) 

- (3) 
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i**wc*y* -K(c-E*4m?fe*9 o°c^TcD^s^ii 
^^>^t>l, ^-ftu^fvi, £></xhu> 

^ic^oT. «fcyWffl«*^3HS^#*MS»««i:-r* 

[0045] ^-rHicLr*7K*>r^->ewtt*<*<. 
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[0 0 4 6] ±l5Lfc*Slfia)»tt*»R«l±. -isic 
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[0 0 4 7] *fc. MKKa>MK»a3ltt«1EX a r«fe 
to\z % TKyoX-f sy\/-;ua^«E». 'J>», x;u 

? * ^ 4- x ^ * >rhi£ k— y Ltzmzmm? 

[0 0 4 8] *m»£«j^ra»«»l*. ±BI=«2b5 
<D «{»MS«4««(D*KIK«1±njnDitz*«ttO)^>« 

=i*^^*!tflTLrTy-K**»a)»ffi*Jtafl.icj: 



#(= 1 0-5 0/imO)-^/l*lC^flTLrmtI*^-r 
£X*i. 

® 7/ — K**ffi£"?X$ LrtJ33X^|-v— )VWi(D 
1i7.*Tv h*ifcftLMS»Mi:«*-r*xa. 

2 0-5 0 Vmtte&kolzWIfi't&J:^ 

«ICLfct,CD^S»SKa)±ICl 0-5 0jUm(^-^il 

ftim^it a v - Kmj: "si t < i y , 
[0049] »€,*tfc*«»a>*v-K«tt«ka»» 

[oo5o] tt«»*Kt-r*i=afcoT. »* 

si SMSttJlS^t ^*«k 3 ft 

■e^fifc l tan ?> v- Kicfg-r £ j: 5 lets* 

[005 1] i^*LlcL-Ct*»7l!j*<X»ff*Hfcry 

— k, nmmm, *v-k. it)iti(Dn:ib&ti, r 

[0052] * v™ K*»*-T«»fc* v~ KM 
7fpx^u>»i^^*p^r^-x h«fcL. cti^^ 

« c t ic j: o tmitH tift s«*-r 
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[0 0 5 3] *f£^(DftBT?*S7Si*«»»**. ^ 

v v^—uh LxtcD^mmizry — k, m^en, * 

ffli^ficticcfcot, *i»mia)««t«Wi-e#*/hS« 
[0054] z(?)/Mi;ij, siwasa. ^ 

*>. ffl«*nfc«»*»**tlft-*-*Ci:(=J:-3T««FBII 

[oo5 5] *fc. «riB©»^cfey 
U-f-v-^^fcLtffli^ctiitfl^iio -coif 

[0 0 5 6] **W**JS«Hc*^*KW"r* 0 
[0 0 5 7] CtbttM 1 ] B 7 I*, «6*<D«iftlC*^ 

t««flB*H7 (a) lz N ffij73<D®l*«i££1fiT®£[l 
7 (b) ICtfU B?teaS«J«*ll!8(c % -fe;u*;u$f- 
a)«**H9lz. 8 2IMW1U WN 

MSWHLti*S*ifclIS/Xf AiiltB 1 0 
(a) fit, aHffi<D»4m;i!l<h«*4SII«hCD^ 

^^^t-iT®«ig^i] 1 o(b) ic^-r 0 

[0 0 5 8] -fe/'vU— £ 8 1 (i s 1 6 mmfpS x 3 3 mm 
1 jf xIS 2. 5mmO)lftftl(l*S*Bl*. 
— £ 8 1 CDJggflfCfi 1 Ommfpsx 4mmI^(D^^7- 
7t;UK8 2A<igttt>tt. 17 (a) (0-fcz/<U— *«t»r 
Iit^^8 4|:^tJ: 51-. ImmllxO. 8mm;l 
* X 2 3mml^0lJ 1 mmWIBTTMfcja L 'J ?»5 4 
£ff2J&LT. 7-7 K 8 2 tt/<l/-* 8 1 (D1S 

[0059] 17 (b) t-te'<\s—$mmmms 

*3~£7aFn](^ 1 mmlx 1 . 4mm;^£ x 1 6 mml^CD 

[0 0 6 0] TV-Kgi*. ftfRfittLbicS*/-/!^- 



^ACE>J^tba< 1 / 1 (Dfit/^f-^A^M^S 
5 O w t %»»fil*LfclttJi»5Rt, 3 0wt%/t-7 
PP^}-tN>^^7t>l (j£fn°n£ : N a f i o n 1 1 
7 . D u P o n t 4±«) S<gH£. /W LT7.K/ 

y;u=i — ;u;l^»at E>K : -fv?p/^-^: y;uv;u 

^n/<y — ;UA<2 0 :40:40 (Mfiit) 

K7 * ;UA±[ZJ1^^ 20// m<0*?LItMl^fi6 Lfco 
[006 1 ] *v- PHI*. R*fii*±(C 3 0 w t %<D 

LT7K/7 7 ;n]-^;l^^cDXvy-^PSLrx^ 
y— >BPBjft-c#y*r s k^^a-lich^^ 5inm 

[0 0 6 2] ^5Lriilfc77-F^lIfc^U 4 
*V— K**LW«£. ftlfHl Ommix2 0mml 
£fctJ!JfcBLT. 7/-KlfeW*V-KItLfc 9 

[O 0 6 3] SfelC VfflKJK^: LT 1 6mmij}ix 3 3m 
x 5 0 VmW&V>1-'7 4*^^ 1 7 \Z^? — 7*)\, 

[0 0 6 4] 77- KIMEffiCl* 5li%(Dt7^t> 

1 1 7 7;i/3-JU*»?S C7K : -fv?n/V-;i : J ;u 
?;^P/V-;i/^2 0 : 40 : 40 (MSlt) <D?1^ 

&tt :Fluka Chemika ftJO £ 0.5m 
1 kg(DiI»X.t8 0 0 C, 3»rBlR«-T*o 

*V— KH*®lc5Mfi%<DflfS^-7-f *>i 1 77Jb 

=i-;u**a*«o. 5m i »a*-a-fc«. spsbii^ 

gCO^M^^JP^r 8 0°C. 3B#^K«f -SC<h(Cj;o 
ts M E A 9 IrMMLtzo 

[0065] 3fci*-e* -tr/^u— ^ 8 1 ^c+mXt?. 

^250 /imO>7Ky X^UVt-U/7^ U— hK^-f 

9 2<h. f ^4 O O m0*t^L/>8^^ J 7 b 1 0 

[0 0 6 6] gi^l:Mf(Dll-e4 0wt 

*tt»»* (f7P> (SAM) f-fXA°-V3>D 

-1 : y-f*>X»«) £Sto. 5E1*U ^-Xhttlc 

ftofctO)*. Jl^$^3 50jUm, fflW*8 7%0)jKIR 

IIItfKD^rl dis 2 o ju m £ ft« * 5 izmifi 

L. iStgit^ 2 7 0°C, 3B#fflJftj*LTft**> — 
hSlrtlfcc »e>*Lfe*>— h^MfBCDME A0)*S-9- 

[oo6 7] awe 4z/^u— ^ 8 1 (DiKnafiaia&^ 

SP8 8<h. 7Z17^;U Kfla&^tt8 7 ^IBja**l4/^ 

[006 8] ^tlb0^p D p^S8CjKtJ:9l^/^- 
±lf*t5. 7^-^—9 2. tfX^7 h 1 0. M 
EA9. SSSfcJSl 1. 7-ft-9 2, -tr/^U—^ 8 1 CD 
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UX^nJ±La^m;fe9 4 <!: Ltz Q mmfSMm 9 4 II 

- ;U*tS) tlfe»LfcSUS3 1 6f(DtWI/ 

1 05^Lt, ?*y*3R=fA (/W h> ; D u P 
o n t (D»f* K 1 7 1 0 ( a ) 

[ O 0 6 9 ] 1 MttJnttttttS 103^0 

fcTKU tfl/>8M>*MI2 3 3mmiti£ x 8 5mm#$ 
x 6 5mm«WXt<BiJI*2mm(Dt,O^SL 

[0 0 7 0] HI 0 (b) ic^fcfcdl^. »4#^i 0 
5 1 £Mfa?Ll 5i:Lti^, 

2^<D«jift?6i*iai o(b) *-r*3«*at?. kh 
«a!U**ffli o3^jss*L. mi o (a) ic^-rjc^fc 

Lfco 

[007 1 ] ±EtIl4, «E*a3 3mml^ x 1 2 Om 
m^£x 6 5mm«<D*<Z)-e*«»ffl»Jb**?l2 cm2, 

1 5 0m I <D«»M*»*."Cl*5. 3£igl£5 
0°C-e»«f«3SE0. 2 A<Dft5. 7 V0)«EE**L. -b/< 

SIC ^r>1?aiaLL3S:3&<t>fE*Lfcfta)«EEI*l 1. 

(is If77>5ffll^^4.4W/lt\ Sft? 
T>S«L^=**^I*»?I9. 2W/ I -Cfcofco 

[0072] «s»8«c:i ow t%y^y— ;u7Kj§jS^ 
15 0ml S«L, ^M77t V^SfflL. 51$e^J£5 0 
°C % AffltSEO. 2 ATrS^LfcctC^. Ui**IE1 1. 
8Vt^4. 5HSM««Lfc«l::* ■BE*<«l5Sl^gTL 
fc e ffiot, 1 Owt ;u*»*«»£ft«L 

4 1 Wh/ I -Cfcofco 

[0073] c<&«m»&*m»«i*. sna?feTa5(D 

SSotl^Sc t<0tz tb lzM$m lz I* ITfiSMfit 

[007 4] CH*&#J 1 D B1 1 (C*H«6«"JI-«fc*M 
EA(D«it^^-To MEAI*7V— KJ12 2£*V— K 

[0075] 7/-hm mmmfa±\z&&/)isT- 
^ a*< 1 / 1 (jiT-it) <7)a^/;u^-^A^ass^ 

£5 0wt%#t«IJ# Lfc*M«»5R4:. 3 0wt%/^- 



770Pj]- tK>X;U37^->^ (^-^>T7t->1 1 7) m 

Ml^, /W >^<t LT7K/r;u=3— ;us^»at (7k: 

0:40: 40fl)S*iS» (DX^U— £H»U 
[0 0 7 6] * V— KJf jft*tii*±lw 3 0 w t %<D 

t*/7;i/3-;H^»*<ox7 'J— u— >EP 

[0 0 7 7] ±E(D7y- KJTLIifecktf* V- 
ftKtt*. -ttt-ftLl Ommlpix 2 Omm^^fCtJOmL 
XTJ— KJ122 jS,fctf* V — KM2 3£Lfe. J¥£ 5 
0 jum(7)-f 77^/l->1 1 7lifll2 Ommipix 3 0m 

m^^tjjttju ry — KJi^@ic5Ma%<D^"^-f *■ 
> 1 1 7 7;i/3- ^utKSStS (* : 4 yyn/ts—Jir : J 

}V*}\,-Jm\J — JUft<SSifcT?2 O : 40 : 4 0CD;I^ 
J§*S :Fluka Chemik a O . 5 

^m£3JQ?LT8 0°C, 3B#ffflffi»-r&o 

[0 0 7 8] &|C % * V— Fm^WlZ5mSL°/o(Dl-7 << 
-frl/ 1 1 7 T frZX—iXsl^fa ( F i u k a Chemi 

k aaii) »o.5mi as a? «#k«** 

SPlcffelcJg-g- Lfc7/- KB 2 2 £ffifc5cfc9i::SA 

L. »1 k gCD^S^jDTLT 8 0°C, 3BfM<fcflfcL* M 
EA^IHSLfco 

[0 0 7 9] S*^irMi(DIlt4 0wt 

% £ * * «fc 3 IC j^7KSJ tK'Jt h77PPXf U V«3tt^ 
(D7Ktt»«C» (f 7P>f'l'X/\-va>D-1 : £V 

O/im, ffi»*8 7%0)KiR«lt»*±(OJir®l^ff*tt 
2 0//mi:>S:-6cfc5lcStflTL. &fi-eftSMlL 27 0 

— h £-tf5 LtcM E A 0>««-9--f X£ In] C»#U:WHJ L 

[0 0 8 0] ffi*4#^Jl@l^> 

-?m 1 3 *fflt^TR*-r4o 

[008 1] ftM 6 5 mmlfl x 1 3 5 mm^;^ x 2 5 m 

CDI^1IM(C(*J1^ 5 mm. fflHR* 8 5 %(D#^X|tlt"7 

[0 08 2] »4#H 1 (Dftmm iZlt. 2 1 mmlpS X 3 
1 mm^:^ x 0. 5 mmX$ 0)lB«.*»SattS 2 * _LT 

*tt-e*ti sfli^ttfco ft*»*ait»»2a)7'y — k 

SteBPlCli 1 mmix 1 Omml^X'J mm 

mniT*Kl-tttlRTL 3 t Lfco -<7>XU hMlcl*«S»8 
■nilB * *tfc*»»± if «t 5 fc iMtf « «k o tz 

[0083] *y ^ KBrtBi-i*. 
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(a) ^^ttft«jftOft«^K*tt£«x.fcaiftTLl 5 
[0 0 8 4] sfclc. «»»?!!iE3e«8i*. t 

mCmWi&ittz^frmCDmZ 2. 0mm<D*£-e. 
lt€»*LfcXU ^ 1 - OmmijiSx 2 0 

Ltc«*4m?f!l0M 3*£$4<!: <D«flto<T? * 4 «fc 
5 l£MLtzX 'J * H*# - * *;u»<D* V- KJKVff 7 
*BSLfc 0 

[0 0 8 5] C©*»»«lZlltrBLfcMEA9*tt»-r 

0*lBLfcti(D*flg»«?felS»W2^iB1HL. *0>*V 
- Kflyi^iSlkW 1 1£ISLT. J»*4»7l!lH««8^J»JH. 
SHlc#m?t!i^ll^Lfco ccdb#. «*4m?ft[l56&8<D 

* — a***4t*«ftttl::iMIlEU ««»«1tMI=K 
(18 ti«M©M^&M«IH^iat? 1 6£L 
£H 1 2{c^-To 

[oo8 6] jfi»?Li s&m-t&mmm-mi \zit % mm 

«7l!lBSfi8lcJ;-3T±Tffi3 6 fi<DiHS?t!l 1 3 

»**»Lfc«»M0>aftTL1 5 0)--O3^&. lOw 

■*■*« 1B6 5mm«x 1 3 5mm* 

Jx29mmIi(Dt,fl)^ «»lMft#»l**?J 1 5 0m 
I-efcofco *fc* «WilM»®a2cm2, 3 6 

[0087] ^(dis»«»**s*b£sjk5 o°c, 

B3I12 0 0mA-rfjHEL/=i:C^ffl*«IE(*1 2.2 V 

9. 6w/i r% itt'J SfcyeottBx*;^— 

SJ|[ffi5 0Wh/ I -C&ofco 
[0 0 8 8] *fc % Z(D^$E*l^^m^M^^ifeit*Es 

[0 0 8 9] C(D<fe3l-*tMR»MnBffi»=. «»© 
«*'4m;& S8il^f>^-3^^ ^itM »fit-r 4 c <h 
(z^oT. ^U-*S^Lt«lt5ci:ft< 1 2V 



[0 0 9 0] i|#[wKfl.#«<Z)«»<DHlCBB«**Lfc*J« 

[00 9 1 ] [Jttt«l2] Hz/<U— **m*tc««EH 
MEA, ttlRBfiJtKffl 1 fcBCWWCBIM 

ic«na2 3iftBLfc. c«>MBBB£Jtiftfli t 

BC«fc5l::-fe;u*;uy— 1 o 5lc»AU !7^*»:Ji> 
(DKftlt/O K 1 7 Lt-o 
[0092] IKHKj:, TKU^ntf u^Son^ 

3 3mml$ x 1 6mm*^ X 6 5 mmiCD 1 B 

[0 0 9 3] 11 4|C^-r^d(C «M*&»1 CD±®C0 
**g{5(Clill4 (a) [C^Ltc«it(t[Hl«IC, £?LM*° 

-ti^4 0 

[0094] ftm£*itc.mmmm2 3\t. tttstm ^ tm 

f=B3II*«E3b3 3 mml^ x 8 2mm*$ x 1 6mm|S 
"eBWKffiWjMR 2 c m2 s #M5ft 2 0ml <D«S»S* 
1 ^ffi^Tl^o 

[0 0 9 5] 5KK2SJS5 0°C-eftiBf*aEO. 2 ACDBf 0. 

5 8v^mm^^Ls */*is--$<DQm.mmffiT*mf££ 

36«Lfcft(D«EEI*l. 2 6 VTffcofce c*U*«Sft 

«aiG>«:»ai*asj*i*aft^T>*ffl^fti^»2. 7 

W/ I -e, B«:77>*BlVfc»*lCl**S|5. 8 W/ I 

[0 0 9 6] 1 0wt%>^y-;i/;kM^20mi^ 

0. 2 A-ea<EL/c*^<Z>ffl*«lE(±*5l1 • 2 6Vt% ft) 

;U^r— «JSI±. 1«77>£1Wc»*, 29Wh/l 
[0 0 9 7] ca)tt»«»i«*ttB(i. »Hm?l!lTSP(7) 

[009 8] CUM?] 2] *Hi6i?ij(zj:4y^y-;u 
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me Aoimmmtmmmi kiztemcxm-eff^tco 3 

Ommix 5OmmI^07K'J< 5 K7^rJl/A±!C, 

/il/f-^^MlTJSOw t %#«S*Ltdi*«S 

3 O w t P P ^l-*>XJl/7 1 >1 

(^-^>r^>i 1 7) nMW&'U>#ti^ 7K^t;u 
=3— C* : <iV"3ui\j — ){, y )i,^)i,z?n 

/^-^IlJtt2 0 : 40 : 4 O CD;l£it*g) A* 6 

&?iwm\^mmL. i^9o°c 3i»iHttiiL-x:r-/ 

[0 0 9 9] ii v— K*7LJt»^tt. «*fi(*±l:3 0 

L. X^ U — >ffUJlJ&"t?3 Ommitlx 5 Omm^CD/K 
U*f 5 K?*f ;Uix±|Cj?$^]2 5 //mfCjffjftlft* 9 0 

[0100] ±E<DTy- K*fLKKfc«fet;* v— K* 
7LKK*-ttt-P*i1 Ox 1 Ommi^Xlc^tbLTT/ 
- Klfccfc^V- KUt Lfco lill:[i7 9 0 g/ 

e q t2 8 mm^S x 5 6 mm^£ xf^50 /imCDXJU 

fee 

[0101] tO«)JC 7/- Kl8^(D^iIlC5ll 
%CD^-^^^-> 1 1 7 ;U7K?t?S (F I u k a 

C h e m i k attffi £3$0. 5m I C*t* 

cd^s^Jiptlt s o°c. 3ftHft«-r«o 
[0102] &ic. *j v— kji«® 5 mm.%(D-ry^ 

^->1 1 7 7;m-Ji/*iSajs WO. 5m I $*3i$-fet 
[0103] IMH1 1*. 11 GlZTsk-tkoizmttf 

2 2 mmfpl x 7 9mm^^ x 2 3mm|St2mmiI 

5(C^-Tcfc7lC«f4#^1 (D±"F<Dffil::ti\ 1 6mmiH 
x 1 6mm^^ x 0. 5 mmS 2 £ 

mm^I X 1 Omm^$(DSJ^fZs 1 mmix 1 Omm^ 

£CD*B*4SS§1 ft^tmmT&K*) v h£ffiSfc?L3 £ L 
[0 10 4] CC7)^#a5 2(D^®lC7 7 /- RHH>£ — 

a-e»j»Lfc. <Drt«ici±«* 1 mmt«; 

» 5 £ L . £ I c ^- CD p^gfl £ SRWjWKi 8 5 %«Jt I c ft 



(tfcc 0)±TffiHBPiri*. D4 (a) [c^L 

fc«tJ£(D^S2mm<Dil^;?Ll 5*8fflRltfc 0 

[0 10 5] M»««ff$^fi^«:«tt»«%B£fi8 

li s HI 1 6 d^^cfc 5 2 2 mmfjil x 7 9mm^£ x 1 

-KfcflWSfflH::. <D«»«7fe«*»2(DX 

U ^ h<!:lili:^^"i)^|n3(^ 1 mmfpfx 1 Omml^0X 
h^Slt. *(&4Ki::[*»Sift»»*Ll 9t»It 

fee 

[01 o 6] i»t4l»t»r / - K«©-r 
yw-itfc. 

[0107] *«»*?fei±iai eic^fcfcolc. 

U>=fA»(DTy— K«!I0)#X^-^ h 1 0. ME A 9. 
0>1S7.>TV h 1 O. Mt%ltfi8(D|-(?UL, IS 

fee 

[oio8] k»H 1 ©±Tic*f Stifcry « K« 

W(j:2 2mmix 7 9mml^ x 2 7mmi^\ SI 
1 c m2cO 4 lt?«J x 2 36 £*l< 

[0 10 9] MSMSII1 CD#»[i«B§2 Om I "C. Z. <T> 

K»S*lcaftfl.i 5^lti o%y -;u7K»?ft 

2 0 OmAt 1 . 3 VCDffi fctLfcio % 
f4t^lZ2 0m I CD 1 0%>*/-;U*»J«*3t«L-C 
MWWSK2 0 OmAtHJ^lLfci: C *k 1.3 VCD 

m^j^^i«ti5. 5w/ i t?bmspj ?/*-iiifcya>tt:» 

x*;u^— ?g)£(£$*)2 8Wh / I -efcofce 
[0 110] CCD3liE*fC^m^S£^ifeffilE. £fc 

[0 111] C<Dcfc7l-JatW»ft»S0 1 OCD^il® 

tic^or. hz/*lx— ^^^Lraif-r^ci^ft < 1. 
« £ «»»± if *r-c«*»»n t7y-KS«»i 

«B*4MiS7K > ^ ^ v - K fx ffl -7 t > ft <Ef<D*S4» £ ^ 
X£ Lftl^m»3&<#6*tfco 

[0112] ^^>lc. IftHmtfiMoiKUlf 

»-e*«-r * c t led: y iM£*f-a«:«*4<D«*L*«si 



(11) 



4#BH 2003-1 0031 5 



[o i 1 3] [MffiM 3] *»Sfl|-ei*. X7K*i/IR 

[0114] me Afccfctf* v- KftosttkBi*. mmm 

W2 2mmfix 7 9mm|* X 2 3mmSJt, J? 
£0. 3mm(DSUS 3 O 4 flO>ttttM£ 4ttt Ltc c 
SSI*? ls—l±t ^UX^nX^ttfc 1 6mm*SX 1 6m 
mj|£x0. 5mmSR*^4a<Dj»#4«/=f!l«»»2** 

[O 1 1 5] «S»*7fe»»ffl2<D**^|*. 1 OmmiH 
x 1 Omml^(DTOl:0. 5 mm$g x 1 Omml^(J) 

U S 3 0 4SCDfafl 1 mm(DiS^?L 1 5 SRItfco -ft 

[oils] ^*4#^i »*xtK**>*« 

IR&tt (7b^:Ib-ft3-Mli) £J^£0. 
ImmlCifU »WbLTj6»Ji2 0£ff£j&Lf::o tt 
2 CDS® ICI*. Uli^J 2 t EIStDJ&ttlCT 
K«K>* — 3*** 4 <h Lt-7^^ItS> 

[0 117] K»«%H£filctt. 3ll6«2i:PI«(c. 

2 2 mmijf x 7 9mm^£ x 1 mmJ5£<Z)®Ht81blf — 

»«»»2 0)XU ^ htfi^-r^^lpll^l mmiffix 1 0 
mmfiS0XU^hSait, ^(DE^(Cl*il^?L1 5£ 
Rltfc. -CDXU * h*H^TP**-*«»«»Ty- 
RPJJ0M 4 i:»tt-r*fc^(Z)ff* 0. 2 

mmOX'J ^ htt#-y^U»<D* V- KI1«7^ 
ftltfc. 

[0118] «*4m?fei*s *««2tHi:<77** 

zfACDT/ — K«*fX^-^ K MEA, Wf^Jk^^O 
3B«0)l«-Ca»L. RBS«<D*WBffli£J¥* 1 00//m 

[0 119] »P,tLfc«»KJl!ia6*3S«a)n^l*«2 2 
mm^x79mml$x27mmlJt\ SSHiSSA* 1 
cm2(D8It^a)«*4m/ ; til^«^^^rL^4o 1K»8S 

^Lt 1 0%^ ;u*»?**«S#4tt Ltv'J >v 



0 OmA^tiJ^mJE 2. 6V^lbtLf: D 
[0 12 0] &tz. «»SSlCtt3 7 m I (7)1 0%> £ 
/-;U7K»5aS3S«L-Cft15*aEl OOmA^aifiltMlC 
HlLfc(hC5, 2. 6 V<Dffi*-Cfi4»M£56Lfc:* 

»5.5w/iT?*y, *»u^*— afcy©#»^* 

;U^f— ffl*l**?|2 2Wh/ I Trfcotco 
[0121] C(D»4m?fc(£. ^*i»Ie* «ME 

[0 12 2] C<Dck3(-J«#K»«»<D1 OCDnB® 

# > ^ a v ~ F 2f xffl ? r > ft if £ & 
^£ Lft^«3R3b<oT*Bi:fto/=o 
[0 12 3] *Mfc«T?l*. «S»e»S*Jl*t»-Cf1tja 

ffi *i#fc ft i vj* $ ft BHttfl. £R it 4 <D^-e ?at*«»a)» 

*i£ISitT?** 51K*^a)cfc3ftSI»*i:ortSSft 

[0124] cus&ftj 4] x7K+e/^»sB*aaLfc 

[ 0 1 2 5 ] M E A liUftflilftt 2 0 mmlg x 2 5 mm 
fiST?*MI5Jb<2 4mmix 2 9 mmg£(Dfl2#lc3i8S0l| 
2i:H«I^Ur«f^Lfco *V-Kifflil*2 0 

mmiflx 2 5 mm** ©»«1?JHMI 2 i: Httl^S L 

[0 12 6] J»»#«CD^}^I*. -a*<2 8mm, 
A<1 9 0mm, fSO.3mm0Aft^O)llt\ #^(^ 
Ii2 4mmi|ilx 2 9mm«* x 0. 5 mmjlg* (OlBAV 

[0127] imiKtS^f'bO) 2 0 mmijJl x 2 5 
mmft$(Z>8P»lC0. Smmigx 2 5mmI$(DX U ^ 
K^O. 5mmrBlPllCtTtfe#JlDXLtc 0 ±TC0^li. -f- 
CDJSSSil^^ 6fi(Dgj 4 t H«ftftjS»»« 

t6t«Afcrt«2mmO)ii*a*Rrtfc« 
|CJ5$ 5mm-eSH«K8 5 7^1117 ^ h^^ 
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;Utt») £l?£0. 1 mm«*SL H&Bfc U H 
[0 12 8] KHBftff$*C£&«K*4«?&B£tt8 

lis HJfi«2 £:|qfll|C2 8mmf|ilx 1 9 Omm^£ x 1 
•^SSriRll-O. Smmfffx 2 Omml^^X'J ^ h $ 0 . 

J»* 0. 2mmfl)X'J ^ hf*# — *V^Hl* V— KJRB 

[0 12 9] *K*4m?tHli. SBSB 2 
zTAOT-/— KBtfX*^ K ME A, 7^**=fA<Z> 

* V— KffiWx^ K * V- KBttttB. KftWAfl 

o o ju mcDx u v Ht^(ommmmmm^=L-y\z * y 
[0130] m^?li 5£±ti::*4x^K6«*^&a 

ftft(D'l$4t^1 C7)^illzli3 6ffl<D»«?!!n 3 6<8» 

J&[* s -I«2 8mm(D^ftt^^»1 9 0 mm. 
S6«B8to<5 cm2c7)3 61t5iJ(DltaE*««Bt?fc*o 
«»S*(0l*a»WI±«BS3 OOmltftofco 

[0131] |HHIC«3 0 O m I CD 1 0%^/- 
JU*»«S««U ft1B«3lE5 O OmA-r?5ll«*«Lfc 

1 2. 1 v<Dtt*-^*b4i»BS3eLfcmffi3W» 
8+bfe 0 c<7>D»<DtB*ffiai*fti sw/i-ca&y* am 

■ J -5/ * — SfcyO)«:aix*;u*— *J*I*6 OWh/l 
[0 13 2] ^(D«m»*l**»*l!K* ffel 

«»<DB*i*ft<. «»»»M(DEE*±*tWI4*t«: 
[0 13 3] ^©J=9l=«f*«*MMM>i oco^SBlc 

L, *»(DBI-*»*ftfc«««»»**«l=:"*"*^i: 
izcfcot, 4z/*u-$£ftL«B-r&-<fcft< 1 2Vl 
(D/hBB»MI»*J*SlT?#*. I©*7/-K«fa» 

# > ^ -h V - K * X ffi ? r > ft if CD MB * 4« <t L ft 

[0 13 4] **JS«-CI*. **®«£Jfc«M*:#< <fc 
yU**±lffcja#*«-e* »E+l::LM&*ft4»»* £ 
oT*£Sft*«*<Wffi<fcftao *fc* «*3S«^*fc 



«(cB«**-£*^tBU:ftofc« 

[0135] cxiiktt 5] ftm-emthJiMcD** s - 

J*) A««ttT* 5 o w t 

»L/=ttai»*t. 3 O w t 7PP*- TpVXJU 

yyf^m (->-7<<*>i 1 7) iSI^/U^iL, 

7;i/^P/^-;i/^lihb-C2 0 : 4 0 : 4 0(7)1^11 

it) fr&ft&x^u— x*u— >WB»-e»*tt2 

[ o 1 3 6 ] ii V— KBI*. **fitt±l:: 5 o w t %(D 

(D*TLJIB(c»aLfc. C(D;bV-KJf£2 9 0 o C. 1 
»Bffift*-e*flcL. *tt#«fc*<DWBSte#J£## 

[0 13 7] ±K(DTy— K*?LKI«teJ:t;*V-K* 
?LHIlS£. ttl'trtl 1 6mmiix5 6mmfi*WX 

[0 13 8] J?£ 5 O /imCO^-^-f 1171 

fi?Jtflt£ 1 2 Omm||x 1 8 0 mmdl * L . 7/ 

— KHa®f^5SS%cD^-^^^-> 1 i 7T;u=i-~;U7K 

(Fiuka Chemika *tS) ^0.5m 
! »a*ti:fc», «*L*?)1 k g<DffiS£)H*.T8 0°C 
■e3B»Mft«-r*o *V-KIHI:1 011% 

<Di-7<<J-> 1 1 7 7WUa — JU7K^i& (F I u k a C 
hemi ka*±§g) £ «£«B$* V~ K^lISff^ 2 5 
wt%£ft**3lc»a;£l*fcSL «»JtB**»l^ 

gCD^M^*PX.-C8 0°C, 3 KraftS"** S Z £ U: «fc o T 

[0 1 3 9] «S3BSBl*n^^2 8mmi)iSX 1 2 8mm 
fi$x2 4mmin\ »»«fC«i*i*JllX LfcB«2 

mm(DaiSfte-;n!a)SS-eftSo ccdab^ss 

CD^Sl^li. 1 6mm|gx 5 6mm^$ x 0. 1 mm;^ 

*(D«*4*a»«ffl<D«a^«ssiJ6« 2 <t mmizLx 

1 8fig(tfc 0 

[0 14 0] ^*4S7feSSgP<D*iC>1 6mmiliSX 5 6m 
m^:4(DaJ^(C0. 5mmfpSX 1 6mm^4(DX'J V V 

2®<Drai^lC|i N B4 (a) ^flttftft^BBttftfl 
TLtzPim 2 mm(DlIfl^ 8 <llS(t^o 

[0141] BftmftSffffltt&^fflcHu H»J2 <t 
f-^(DT/ — KB^f>*— nW^iLt, ~^^;kd 

^mfil^ ^*M<D«S 5 0//mO)>$7>ri?>yB^ 

jSLfco KnB«B£Ctiftlfefl2^B«R(cBft»B» 
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l±. KSSSlcRlffc^U V h^tt^-T^O. 5mmi 
x 5 6mmI^X>J 7h^O. 5 mm Pal Pit? IS If tc 0 
[0 14 2] «»*7fiHft«f-(*. xy^/hft 

[0 14 3] c 5 Lt»6*tfc#»»« 7 / - Ki*fX 
K MEA<7)|lI-eSBL, «»«aiHSS(D«-«8» 

ffiEte2 8mmix 1 2 8mm^£ x 2 8mmiS*t\ 'B 
HM1 0)fiSI^*»®WA<«te9 cm2cD1 8 HMO) 
J&m&l 3*<SB»**U tli^S-T1 6 <t±T®iC8fll(D 

[0 14 4] K»S«(C»5 5m i 01 0%;*£/— 

5. 6. 1 V0)tti*-Cf*?J4 s^MSSLtcWSE^W^+t 
fc. 

[0 14 5] C(D»'4m?fe(*. ^^$is *fcl*. «*E 

Lfc*»-t?3HELrtttJ*«BEa)l6ftl*«a**L-r, ft 
[0146] ca)<fe5l-»*HB»M«>i oo>n»Bilc 
Elector. $^ttLT«»-r5C£fc< 6 V 

<*K»i»±if»7?jR»s»rt try - K£Jf**-a\ * 
[0147] *mmmit. ^v-kw^bictkut-k^ 

& £ UT £ i* Z> C t ft < . *S J&SfJ p a p MX L fc*5ft 
[0 14 8] 

[0 14 9] h*— At LtlRia 

[0 15 0] n«iBlcf6«aBS*-r§#«8»«?l!ll*. £ 
Eltb&CickoTB*. Bfc»ttfftffl<Dtt«£&»£:Lft 



[o 1 si] ja<*«»i±t**x*;u*— SJSG>* 
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